collected in clean, zipped lock covers and transferred to the laboratory. Five times diluted R2A agar (Difco) plates were used for the bacteria isolation. One gram of soil sample was dissolved in 10 ml of sterile normal saline; serially diluted up to 10 4 and 100 μl of each dilution was spread on 10 times diluted R2A plates. The plates were incubated at 30 C for 3 to 5 days. Single colonies on these plates were purifi ed by transferring them to new R2A agar plates. The strain was preserved at 80 C in R2A broth (Difco) supplemented with 25% (v/v) glycerol. A novel Sphingomonas like strain, designated DCY58 T , was isolated and characterized in this study.
Growth, morphology, physiological and biochemical characteristics. Colonies of strain DCY58 T were circular, 0.5 1.5 mm in diameter, yellow and convex after growth on R2A agar (Difco) in an incubator at 30 C. Cell size, shape, fl agella and morphology were observed by microscopy ( 1,000 magnifi cation, Nikon Optiphot-2) and by Transmission Electron Microscopy. Briefl y, bacteria were grown on R2A agar at 28 C for 24 h; suspended cells were placed on Carbon and Formvar-coated nickel grids for 30 s and grids were fl oated on 1 drop of 0.1% (w/v) aqueous uranyl acetate, blotted dry and then viewed with a Carl Zeiss electron microscope (LOE912AB) at 100 kV under standard operating conditions. The motility was examined by phase-contrast microscopy. The hanging-drop technique was used to assess gliding motility (Bernardet et al., 2002) . The Gram-reaction was determined by using a bioMérieux Gram stain kit according to the manufacturer s instructions. Growth of strain DCY58
T was tested on different media: nutrient (NA; Difco), trypticase soy (TSA; Difco), R2A (Difco) and MacConkey agars (Difco) at 30 C. The temperature was tested at 4, 8, 12, 20, 25, 30, 37 and 40 C. The NaCl concentrations from 0 to 5.0% (w/v) at 0.5% intervals were tested in R2A broth and R2A agar. Growth at pH values (5.0 10.0 at 0.5 pH unit intervals) was assessed in R2A broth and supplemented with 10 mM phosphate-citrate buffer (pH 5.0), MES buffer (pH 5.5 6.5), HEPES buffer (pH 7.0 8.0), Tris buffer (pH 8.5 9.0) and NaHCO 3 / Na 2 CO 3 (pH 9.5 10.0). Catalase activity was determined by bubble production in a 3% (v/v) H 2 O 2 solution. Oxidase activity was tested using 1% (w/v) N, N, N, N, (Cowan and Steel, 1974) , esculin [on R2A agar containing ferric citrate (0.02%, Fluka) and esculin (0.3%, Sigma)], Tweens 20 and 80 (on R2A agar containing 0.02% CaCl 2 and 1% Tween 20 or 80). Indole production was determined with Kovács reagent in 1% tryptone broth. Acid and gas production from glucose, lactose, and sucrose were determined in triple sugar iron agar (Difco). Nitrate reduction was tested in nitrate broth containing 0.2% KNO 3 (Skerman, 1967) . Urease activity was evaluated in Christensen s medium (Christensen, 1946 ). Anaerobic growth was tested using a commercial system, the BD GasPak TM EZ Gas Generating System (Becton Dickinson). Plates were kept in a pouch under a CO 2 -enriched anaerobic environment for 10 days before being evaluated. Carbon source assimilation, enzyme production and other tests were conducted using the API 20 NE, API ID 32 GN and API ZYM strips according the manufacturer s instructions (bioMéri-eux). The API32 GN and API 20NE strips were recorded at 24 h and API ZYM strips were incubated for 18 h.
Susceptibility to antibiotics. Antibiotic susceptibility was evaluated according to Bauer et al. (1966) Phylogenetic analysis and determination of DNA G + C content. The chromosome of strain DCY58
T was isolated using the Genomic DNA isolation Kit (Gene All, South Korea) according to the manufacturer s instructions. The 16S rRNA gene sequence of strain DCY58
T was amplifi ed from the chromosomal DNA using universal bacteria primer set 27F, 518F and 1492R (Lane, 1991) and the purifi ed PCR products were se-quenced by Genotech (Daejeon, South Korea) according to Kim et al. (2005) . The full sequenced (1,381 bp) of the 16S rRNA genes were compiled with SeqMan software version 4.1 (DNASTAR, Inc.). Moreover, the 16S rRNA gene sequences of related taxa were obtained from the GenBank database and gaps edited in the BioEdit program (Hall, 1999) . Multiple alignments of the sequences were performed with the CLUSTAL X program (Thompson et al., 1997) . Distance matrices for the aligned sequences were calculated by using the Kimura 2-Parameter method (Kimura, 1983) . A phylogenetic tree was constructed with the neighbor-joining method (Saitou and Nei, 1987) and maximum-parsimony method (Fitch, 1971 ) using the MEGA4 Program (Tamura et al., 2007) . Bootstrap analysis with 1,000 replications was also conducted in order to obtain confi dential levels for the branches (Felsenstein, 1985) . The 16S rRNA sequence similarity values between strain DCY58 T and other related Sphingomonas species were measured using the EzTaxon server (Chun et al., 2007) .
In order to measure the G + C content of the chromosomal DNA, the genomic DNA of strain DCY58 T was extracted and purifi ed with the Genomic DNA Isolation Kit (Gene All, South Korea), and was then enzymatically degraded into nucleosides, as described by Mesbah and Whitman (1989) . A 10 μl volume of solution which contained 10 μg of DNA was heated in a boiling water bath for 5 min, then cooled in an ice-water bath. The denatured DNA solution was mixed with 10 μl of nuclease P1 solution (20 U/ml), and incubated at 37 C for 1 h. Ten microliters of glycine buffer (pH 10.0) and 10 μl of alkaline phosphatase (40 U/ml) were added to the sample, and incubated for 1 h at 37 C. The obtained nucleoside mixture was then separated by HPLC [Model, NS-6000A, Futecs; reversed-phase column YMC-Triart C18 (4.6 250 mm 5 μm) and was eluted by mixture of 0.2 M (NH 4 )H 2 PO 4 and acetonitrile (20 1, v/v), fl ow rate 1.2 ml/min; wavelength was 270 nm].
Polar lipids, respiratory quinones and fatty acid composition. Cell biomass for the analysis of respiratory quinone was obtained from cultivation in the R2A broth (Difco) at 30 C for 2 days. Isoprenoid quinones were extracted from 200 g of lyophilized cells with chloroform/methanol (2/1, v/v), concentrated in a vacuum rotary evaporator at 50 C, and then extracted with 10 ml hexane. After using Sep-Pak ® Vac 6 cc silica cartridges for purifi cation, samples were analyzed by HPLC (Model, NS-6000A, Futecs) according to Collins (1985) .
For fatty acid analysis, strain DCY58 T and the four references type strains were grown on R2A agar (Difco) for 1 day at 28 C. Cellular fatty acids were saponifi ed, methylated and extracted according to the protocol of the Sherlock Microbial Identifi cation System (MIDI) and analyzed by capillary GLC (Hewlett Packard 6890) using the Microbial Identifi cation software package with the Sherlock system MIDI 6.1 and the Sherlock Aerobic Bacterial Database (TSBA6.1) (Sasser, 1990) . The fatty acid analysis was performed in duplicate.
Polar lipids of strain DCY58 T and Sphingomonas trueperi LMG 2142 T were extracted from 50 mg dried cell as described previously (Minnikin et al., 1977) . Polar lipids were examined by two-dimensional thin layer chromatography (2D-TLC) using TLC Kieselgel 60F254 (Merck) plates (10 10 cm). Chromatograms were developed in the fi rst dimension using chloroform/methanol/water (65/25/4, v/v) and in the second dimension using chloroform/methanol/acetic acid/water (80/12/ 15/4, v/v) as solvents. Total polar lipids were detected by spraying the TLC plates with 5% molybdatophosphoric acid followed by charring at 120 C.
Results and Discussion

Phylogenetic analysis and determination of DNA G + C content
The 16S rRNA gene sequence of strain DCY58 T was compared with existing sequences from the public databases using the EzTaxon server v.2.1 (Chung et al., 2007) T (95.7%) were the phylogenetically closest taxa (Fig. 1) . The DNA G + C content of strain DCY58 T was 65.1 mol% (HPLC), Vol. 58 HOANG et al. which falls within the range of values were found for member of the genus Sphingomonas (59 68 mol%) (Yabuuchi et al., 2002) .
Growth, morphology, physiological and biochemical characteristics
Cells were Gram-staining-negative, oxidase-and catalase-positive, and non-motile. Colonies on R2A Bootstrap values 70% based on 1,000 replications are shown at branching points. Filled circles indicate that the corresponding nodes were also recovered in the tree generated with the maximum-parsimony algorithm. Rhodothalassium selexigens ATCC 35888 T (D14431) was used as the out group in the analysis. Bar, 0.01 substitutions per nucleotide position. agar were circular convex, yellow and 0.5 1.5 mm in diameter with 2 days of growth at 30 C. The organism grew well in R2A broth at temperatures from 4 to 37 C (optimum, 30 C); at pH 5 8 (optimum, pH 6.5 7); and in the presence of 0.5% NaCl. Cells were able to hydrolyze esculin and urea, but not casein, Tweens 20 or 80, starch, gelatin. H 2 S and nitrate were not reduced. The physiological and biochemical characteristics of strain DCY58
T are given in Table 1 , and the description.
Susceptibility to antibiotic
Strain DCY58 T was resistant to penicillin G (P 10 ), erythromycin (E 15 ), cefazolin (KZ 30 ), oleandomycin (OL 5 ), and ceftazidime (CAZ 30 ); sensitive to vancomycin (VA 30 ), tetracycline (TE 30 ), novobiocin (NV 30 ) and neomycin (N 30 ).
Polar lipids, respiratory quinones and fatty acids composition
The major isoprenoid quinone of strain DCY58 T was ubiquinone 10 (Q-10) which was similar to other member of the genus Sphingomonas. The major polar lipids of strain DCY58
T are sphingoglycolipid (SGL), diphosphatidylglycerol (DPG), phosphatidyldimethylethanolamine (PDE), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), and an unidentifi ed polar lipid (L1), while phosphatidylmonomethylethanolamine . In the API ZYM kit, all strains were positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphtol-AS-BI-phosphohydrolase, α-glucosidase and β-glucosidase activities but negative for lipase (C14), α-glactosidase, α-mannosidase, and α-fucosidase. In the API 20 NE kit, all strains were positive for L-arginine, urease, esculin, para-nitrophenyl-β-D-galactopyranosidase, L-arabinose, D-mannose, D-maltose and malic but negative for reduction of nitrates, indole production, gelatin, D-mannitol, potassium gluconate, capric acid, trisodium citrate and phenylacetic acid. In the API ID 32 GN kit, all strains were positive for sucrose, D-maltose, salicin, D-melibiose and propionic acid but negative for L-rhamnose, D-ribose, inositol, itaconic acid, sodium malonate, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, Lserine, D-mannitol, D-sorbitol, capric acid, trisodium citrate, L-histidine, postassium 2-ketogluconate and L-proline. +, positive; , negative.
(PME), phosphatidylcholine (PC), an unidentifi ed phospholipid (PL3) and an unidentifi ed polar lipid (L3) are minor polar lipids (Supplementary Fig. S1 ). The cellular fatty acid profi les of strain DCY58 T and the reference strains were shown in Table 2 . The major cellular fatty acids of strain DCY58 T were summed feature 8 (containing C 18:1 ω6c and/or C 18:1 ω7c), C 14:0 2-OH and C 16:0 , which were similar to those of other Sphingomonas species.
Description of Sphingomonas ginsengisoli sp. nov.
Sphingomonas ginsengisoli (gin.sen.gi.so li. N.L. n. ginsengum ginseng; L. n. solum soil; N.L. gen. n. ginsengisoli of soil of a ginseng fi eld, the source of the type strain).
Cells are Gram-straining-negative, oxidase-and catalase-positive, non-motile bacteria. Colonies on R2A agar are circular convex, yellow and 0.5 1.5 mm in diameter with 2 days of growth at 30 C. Growth occurs at 4 37 C (optimum, 30 C); at pH 5 8 (optimum, pH 6.5 7); and in the presence of 0 0.5% NaCl. Cells are able to hydrolyze esculin and urea, but not casein, Tweens 20 or 80, starch, gelatin. H 2 S and nitrate are not reduced. In the API ZYM kit, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphtol-AS-BI-phosphohydrolase, β-galactosidase, α-glucosidase, β-glucosidase and N-ace- The major cellular fatty acids profi le are C 16:0, summed feature 8 (containing C 18:1 ω6c and/or C 18:1 ω7c) and C 14:0 2OH. The predominant respiratory isoprenoid quinone is ubiquinone 10 (Q-10). The major polar lipids of strain DCY58
T are sphingoglycolipid (SGL), diphosphatidylglycerol (DPG), phosphatidyldimethylethanolamine (PDE), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), and an unidentifi ed polar lipid (L1), while phosphatidylmonomethylethanolamine (PME), phosphatidylcholine (PC), an unidentifi ed phospholipid (PL3) and an unidentifi ed polar lipid (L3) are minor polar lipids. The DNA G+C content of the type strain is 65.1 mol% (HPLC). Strain DCY58 T = JN852951 was isolated from soil of a ginseng fi eld.
